The purpose of this study was to analyse the relationship between diet quality and mental emotional disorder status with the incidence of hypertension in women in rural areas. The study was a cross sectional study with 143 women (71 with normotensive and and 72 with hypertension) in Pondok Bungur Village, Purwakarta District, West Java, Indonesia. The independent variables were dietary qualities based on customized DASH-like diet and mental emotional disorder status, while the dependent variable was hypertension status. Dietary quality was obtained by non consecutive 2 days 24 hours recall, while mental emotional disorder was collected through SRQ 20. Chi-Square and Mann-Whitney were used for data analysis. The DASH-like diet quality of both groups were low thus showed no significant correlation between the DASH diet quality and HT in the study population (p>0.05), as did the status of mental emotional disorder (p>0.05). However, age may be a cofactor in this study because the age differed significantly between the normal and hypertension group (p<0.05). This study shows that there was no difference in dietary quality between HT and non HT group as well as there were no significant correlation between diet quality and mental emotional disorder with HT status albeit segregation by the age group.
INTRODUCTION
Cardiovascular Disease (CVD) has been the main cause of death globally including in Indonesia. Based on the Non-Communicable Disease Report issued by WHO (2014) , 82% of non-communicable diseases occured in middle and lower income countries, 37% of which are CVD. One risk factor of cardiovascular disease is hypertension or high blood pressure. Based on Indonesian Basic Health Research (MoH 2013) , the incidence of hypertension whether in urban or rural was not much different (26.1% in urban and 25.5% in rural), yet the prevalence of hypertension in women was higher (28.8%) than in men (22.8%) and was more prevalent in rural area. Therefore it is imperative to investigate the incidence of hypertension in women living in rural areas to curb the prevalence of cardiovascular disease in Indonesia.
Psychological stress is a sign of a condition that is adapted. Within the normal limits, stress will have a positive impact on a person's mentality, but prolonged stress will damage the body's functionality. Mental emotional disorders that begin with psychological stress may influence blood pressure. This influence can occur both chronically as coronary heart disease and acutely by triggering a heartbeat (Steptoe & Kivimaki 2012) . Rahajeng & Tuminah (2009) reported that hypertension was more prevalent in groups with emotional stress than those without emotional stress.
Joint National Committee (JNC) recommends that Dietary Approach to Stop Hypertension (DASH) intervention is an effective mean to prevent hypertension and reduce blood pressure (JNC 2006) . JNC provides dietary recommendations for hypertensive patients as various servings for a variety of foods in one day. The DASH principle is focusing into foods that are low in saturated fats, total fat, carbohydrates, cholesterol, sodium, high potassium, calcium, magnesium, and fiber with a detailed range of nutritional needs.
Various studies have proven that DASH diet improved blood pressure and gave impact to cardiovascular disease (Fung et al. 2008; Ridhwan et al. 2012; Harrington et al. 2013; Saneei et al. 2014) . Rahadiyanti et al. (2015) developed a scoring system for the DASH-like diet in Indonesia, which measured the quality of diet from nine Islami et al.
components of nutrients, namely carbohydrates, proteins, total fat, saturated fat, fiber, sodium, potassium, sodium:potassium ratio, calcium, and magnesium. The scoring system helps monitor the diet quality of hypertensive patients. We have developed a new DASH-like diet assessment based on the Indonesian 2013 RDA method and development of this scoring system can be found on Rahadiyanti et al. (2015) .
Hypertension as a main risk factor for CVD is prevalent amongst women in rural areas. It can occur due to external factors such as the diet quality that does not match the DASH pattern as well as internal factors such as mental emotional distress. Therefore, this study aimed to analyse the relationship between diet quality and the level of mental emotional disorders with the incidence of hypertension in women in rural areas.
METHODS

Design, location, and time
This study was a cross sectional study conducted in December 2017. Respondents in this study were participants of larger study titled "Healthy Diet Indicator, Fat and Salt Diet, Lipid Profile, and Hypertension Risk in Sundanese and Minangkabau Women in Rural Areas". The study location of this research is in rural areas of Pondok Bungur Village, Pondok Salam District, Purwakarta Regency, West Java, Indonesia.
Sampling
Adult women aged 35 -55 years old who were participated in the main study (Healthy Diet Indicator, Fat and Salt Diet, Lipid Profile, and Hypertension Risk in Sundanese and Minangkabau Women in Rural Areas) were recruited for this study. The calculation of minimum subject using the base prevalence approach to one group, hypertension. Based on the calculation formula Lwanga & Lemeshow (1991) , then the number of respondents for both population is determined based on the prevalence of hypertension. After that the number is multiplied by two to get a total blood pressure subjects of hypertension and normal. The inclusion criteria were female, 35-55 years old, indigenous people or have long lived in the study area, for hypertension in the category ≥140/90 mmHg in two measurements, conducting a health check and are willing to be interviewed as respondents. While the exclusion criteria were women with arm circumference that are beyond the ability of a hypertension tool to measure (too fat), systolic blood pressure >165 mmHg, pregnant women, and fasting. After blood pressure screening using the JNC (2006) category where hypertension is when the blood pressure ≥140mmHg for systolic blood pressure and ≥90 mmHg for diastolic blood pressure; there were 75 subjects with hypertension and 75 with normal blood pressure. Health check status was done to ensure that the respondent is truly willing to be the respondent who follows all stages of research in the main research. Health check was held by assessing anthropometric parameter such as weight and height (those variables were used by another report research), bringing the total sample to 73 normal and 73 hypertension. In this study, re-screening was carried out by reviewing the completeness of the questionnaire answers by the subjects, so that the final total was 71 normal and 72 hypertensive. This study has received an ethical feasibility letter which is included in the main study of the Ethics Commission for Health Research, Faculty of Public Health, Diponegoro University Number 259/EC/ FKM/2017.
Data collection
Structured questionnaires were used to collect socio-economic data (age, knowledge, years of education, and poverty status). Knowledge assessment used ten true/false questions about factors that affect hypertension. Data for diet quality was collected with 2x24 hours food recall. The Self Reporting Questionnaire (SRQ) 20 questionnaire was used to collect data on mental emotional disorders. SRQ 20 were developed by WHO in 1994 (Beusenberg & Orley 1994 and was used by Indonesian Basic Health Research in 2007, 2010 and 2013 to determine the variables of emotional mental disorder of Indonesian (MoH 2013; MoH 2010; MoH 2013) . This type of questionnaire assessed the risk of emotional mental disorder when subject affirmed more than 6 questions. It means subject should consult mental health service to diagnose and treat their suspected mental disorder. While for blood pressure measurement, standard automatic blood pressure monitor were utilized under the Omron® brand name.
Data analysis
Data on food consumption was processed with Nutrisurvey software. For food that has no standard food ingredients, dominant food ingredients were used from conventional recipe. After the food consumption data was processed, it was calculated according to the DASH-like diet component (Table 1 ). The target component of nutrients in the DASH diet referred to Rahadiyanti et al. (2015) and JNC (2006) , where the need was adapted based on the Recommen-the need was DASH-like diet and mental emotional disorder adapted based on the Recommended Dietary Allowance (RDA) according to Ministry of Health Regulation number 41 concerning Balanced Nutrition Guidelines and other literatures (Table 1) .
DASH-like diet is a collection of nutritional target values recommended by JNC (2006) to prevent hypertension, but the target of these nutrients has been adjusted to the nutritional adequacy of the Indonesian people and the distribution value in this study population. This concept of assessment follows previous research based on Rahadiyanti et al. (2015) . Nutritional advice to prevent hypertension has a good, moderate and bad target value (1; 0.5; 0). The "good" value if the respondent's intake meets the required nutritional value target, the "moderate" value is a range that is adjusted to certain references such as the RDA and the distribution value of the study population, while the "bad" value if the target value in the good and moderate categories is not fulfilled. These values are then accumulated into a diet quality score with 2 categories: good diet quality (≥4.5) and poor diet quality (<4).
The mental emotional disorder status assessment is divided into 2 categories according to WHO, if affirmative response is given to more than 6 questions, the subject is categorized as having a mental emotional disorder. Data analysis was carried out using distribution data, Chi-Square test and Mann-Whitney difference test.
RESULTS AND DISCUSSION
Pressure and hypertension status in the study population is reflected in Table 2 , respondents with normal blood pressure was 49.65% and 50.35% was with hypertension. The age group was divided into middle-aged adults (35-44 years), and late adults (45-65 years) with the late adult subjects (45-55 years) had more hypertensive subjects while the middle-aged (35-44 years) had more subjects with normal blood pressure (53 people). Both the normal and hypertensive groups had at least enough knowledge regarding factors related to hypertension (normal 54.93%, hypertension 55.56%), had completed more than six years of education (normal 80.28%, hypertension 73.61%), and living above the poverty line (normal 81.69%, hypertension 81.94%) (poverty line threshold citation needed based on Purwakarta's poverty line in 2017 IDR 325,607.00) (BPS 2019) .
Some socio-economic variables such as age (Rahajeng & Tuminah 2009; Fitria 2016; Indrawati 2009; Julianty 2010) , knowledge (Tarigan et al. 2018; Wahyuni & Susilowati 2018) , education (Rahajeng & Tuminah 2009; Fitria 2016; Indrawati 2009; Julianty 2010) , and poverty status (Julianty 2010) have been established as a strong predictor for incidence of hypertension in several regions in Indonesia. However, the results of this Rahajeng & Tuminah (2009) stated that expenditure levels per capita were not related to the incidence of hypertension, as well as Indrawati et al. (2009) revealed that economic status was not a risk factor for hypertension. Busingye et al. (2014) explained that the relationship of economic status with hypertension in rural areas in middle and lower income countries varied depending on the geographical location. Geographical location affects the pattern of society acting in daily life, increase wealth and urbanization affects lifestyle, diet, and obesity, thereby increasing the risk of hypertension in all circles (Colhoun et al. 1998; Lima et al. 2013 ).
In addition, Table 2 showed that age affects the incidence of hypertension (p<0.05) with the late adults group was more at risk than the middle-age group. OR=3.113;95% CI:1.53-6.31. Increasing age in middle-aged adult women in this study (35-44 years old) towards late adulthood (45-55 years old) may indicate the present of biological changes such as menopause. In premenopause, women started to lose their estrogen Islami et al.
hormone gradually which protects blood vessels from damage. In addition ageing also increases sympathetic activation and risk of depression in women (Lima et al. 2013 ).
The quality of the DASH-like diet, as an independent variable, was used to examine the relationship between the incidence of hypertension and the quality of diet. Table 3 shows that there was no relationship between the quality of the diet based on the DASH-like diet and the incidence of hypertension (p≥0.05).
Further analysis segregated by age groups using Chi Square multi-table with age as a control variable also showed no relationship between diet quality and hypertension status. Breakdown of nutrient intake in the two groups is presented in Table 4 , difference tests showed that there was no difference in nutrient intake in the hypertension and normal blood pressure groups in all components of nutrients assessed on the DASHlike diet (p≥0.05). Harrington et al. (2013) reported that adherence to a diet based on the recommended DASH diet can reduce blood pressure and the results of a systematic review by Saneei et al. (2014) also explained that the DASH diet can reduce blood pressure, both in systolic and diastolic. Our study found that the quality of the DASH-like diet in both groups were low, thus it can not prevent hypertension in the hypertension DASH-like diet and mental emotional disorder group. Breakdown of nutritional intake showed that hypertensive groups had lower calcium intake, despite the calcium consumption in both hypertension and normal groups was still far from the calcium adequacy rate of 1250 mg. Jayati et al. (2014) found that low calcium intake was influenced by low food preferences consuming fruits and animal foods, but higher in vegetables. Mierlo et al. (2006) stated that calcium supplementation compared with dairy intake was associated with blood pressure reduction. Dickinson et al. (2006) also mentioned that calcium has an effect on hypertensive patients both in systole and diastole. Low calcium intake will increase the concentration of intracellular calcium. This event results in an increase of 1.25-vitamin D3 and parathyroid hormone which causes calcium influx into smooth muscle cells and vascular resistance (Kris-Etherton et al. 2009 ). Other mechanisms show that peptides derived from milk protein, especially in fermented products function which can reduce blood pressure. The DASH tri-al found high consumption of fruits, vegetables and fiber in 8 weeks; 3 servings of low-fat processed milk per day; low total fat and saturated fat can reduce systolic and diastolic blood pressure by 5.5 and 3 mmHg higher than the diet of the control group. Fruit and vegetable diets without the presence of processed dairy products only reduces about half of the results of DASH diet (Mahan et al. 2012) .
Result also show that the fiber and magnesium intake of our respondents did not meet the needs in all groups. Svetkey et al. (1999) showed that diets with a variety of nutrients in the DASH diet have more influence on blood pressure reduction than diets with certain types of food. Conlin et al. (2000) also stated that a combination of high-vegetable, high-fruit, low-fat, and low-sugar diets is more influential on blood pressure than just a diet high in vegetables and fruits. This shows that blood pressure can be intervened with a combination of nutrients rather than just focusing on certain nutritional groups. The main independent variables other than diet quality from this study were mental emotional distress status measured by SRQ-20. Mental emotional disorders are one of the internal factors that can affect a person's hypertension status, relationship between mental emotional disorders and hypertension status is shown in Table 5 . Table 5 shows that there was no relationship between stress or mental emotional disorders with the incidence of hypertension in the study respondents (p≥0.05), further segregation by age group through multi-table Chi-Square test (p≥0.05) also showed non significant result.
Each SRQ-20 questions was analysed further to find out the differences in responses from normal and hypertensive groups to questions of emotional mental disorders (Table 6) . Table  6 shows no significant difference between the number of respondents in the normal blood pressure and hypertension groups in each question (p≥0.05), except in question regarding stomach discomfort (p<0.05). Cross sectional data analysis in Indonesian Basic Health Research in 2013 showed that although there was a relationship between stress or mental emotional disorders with hypertension, the relationship was very small, OR approached 1 (Idaiani & Wahyuni 2016) . Malonda et al. (2012) through a case-control study revealed that there was no relationship between stress and hypertension in the elderly. In contrast to prospective cohort studies conducted by Rahajeng et al. (2016) that those who consumed high sodium and experienced stress were found to suffer from hypertension earlier than those without stress. This may indicate that continuous and chronic distress may lead to increase in blood pressure, but not a short period stress.
There were three weaknesses of this study. First, this study didn't explain whether the hypertensive subjects consumed blood pressure lowering drugs. Secondly, despite findings that the sodium intake among hypertensive and normal group was under 2300 mg, this study didn't measure natrium intake from added-salt in dishes, for the most part sodium intake is only obtained from food. Last, the measurement of mental emotional disorders is only assessed in a short time as long as there are symptoms in the last 30 days. Thus it tent stress that will damage the body's functional mechanism. The pituitary adrenal Hypothalamo Axis (HPA) triggered by chronic stress causes the release of adrenal hormones, which when continuously produced will activate changes in the HPA DASH-like diet and mental emotional disorder axis. This change causes an increase in blood pressure, although there are some opinions that state this is uncertain (Idaiani & Wahyuni 2016) .
From the regression test above, age was the only variable that affects hypertension status in research population. Therefore, the cause of hypertension in this study is the age of the respondents, ageing which may relate to pre menopause or menopausal status.
CONCLUSION
Research showed that the DASH diet like quality of both groups were low, there was no relationship between the quality of the diet of women in rural areas with their hypertension status. Likewise with mental emotional stress status, there was no relationship between mental and emotional disorders with hypertension status in adult women in rural areas in the study population. Age is a factor that can influence the incidence of hypertension in the study population.
Further research is needed to provide more comprehensive information on the relationship of diet quality through various perspectives of the DASH diet and on the relationship between emotional mental disorders and hypertension using different research design such as whether the hypertension population has made changes in diet and lifestyle, finding out about menopausal conditions and using higher research designs such as case control and cohort.
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